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t 



1. i^It h a 7~^>teT1?5v^ ]) (nAChR) t^-yh 

O^Sfr^T^-Ki-S^y^^U^K-CfcoT, SPtSkha7 nAChR*^ 
^ y h X V *<-?^ KG>'< y >-274<Dftgl-T S / &«»Sr*-f 5 * 5 K£ 
=2 - Kf 5 £ fc t -T 5 » * * v*+ K , *5 J: tf*©«WE#M*. 
2 . ^H*^ y >274rt> b h >^<Dm&X'h 6 > IS*^ 1 tc!2«tf># 

y * * Ko 

3 . |S*« 1 KE*G># !> * * u*^ K^^A/T*^5?s±«o 

5 . y % t K#is±wi&rt -earns *i* <t 5 y * * k 

6. 0E«Rt ha 7 nAChRtffc ha5V274T nAChR-Cfc<5, IS 



7 . H*^ 5 ifctt 6 fcE*©**'** *-££A/-e*s 

5> n«qc7^Etto«±jma. 

9. S(F±S!fc ha 7 nAChR^y^y^K^y V274^>fi:gtCT^ yK»^4r 
ft: (nAChR) -y-^^y ho 

10. tt«Kl3&s^y ^274**e> h »**9i:Ei©« 

It ha 7Sifc 

11. na^ftrir^ayvSSft (nAChR) fifi^al/-> 3 yt5 

(a) »a=3! t h a 7 nAChRtf V *<?*f- Y<Ds< V ^274^){4g(CT ^ J mW&Z 
#1-5 «*t ha 7 nAOiR#y^^KS:38ai-*lWlfi*lP«U 

(b) WRft^fctttiNHatSrJB^U 
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(c) (i) ttxju 7&&mz.m-wm*}-7*--y v^mi-mm^x 

•*aKOTM[:£*©»*, 4 til (ii) tt«Ma*fcH:ttS*#fc#i-S»IWft 



12. ^^ttft^Srl^^-tSfcftO^^-CfcoT, 

(a) »4St ha 7 y h sK V ^Zf^ h'(Ds< V >"274©figlCT 5 / Wt 

(b) WWt**ttti»ia4*-«H-U 

(c) »Jia«»tt©iB«KB8Lrtt*ia*fcM:»ia»««r*=*— 1& 

(a) thfScr 7tya.S5- h<D£W# y * * K*'>fc< Itlo© 

14. t h£&a 7t^a=y tb 

tot, ^^y?^w^K<oia?y^ea^j#^i*tii^<7)-gis^^ m^v 



15. t b3E|o7t^asy htfy^u^KKa-KSftSsKy^T^K 
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Bi-g^^W-f'SSmt 7*^=2/ Hrg|-f5o ^SSt 

*%W<D*gmz}d\<^X\*, -^V&T^fr* V (nAChR) l^lli" 

5 a 71r;/^~s/ h^lTT^ nAChRtt, T"fe^^ ]) > (ACh) *5 £tM4) y 

T^Kf-y^-y hi^^^o yfrb(om*&Wkmmyi2 ( itm-2j 



Y^^-f 5 k<0"Cfo£ (Sargent (1993) Annu. Rev. Neurosci. 16: 
403-443; Court 6. (1995) Alzheimer Disease and Associated Disorders 9:6- 
14) o ft4^t;a 7^7*-~y #«*0>V*< 0^©**t:8l 

tt<7)rA/^A/iHitL"CV>S (Beckk (1994) Neurobiol. Disease 1 : 95-99 ; S 
teinleink (1995) Nature Genetics 11:201-203) 0 tilt, a7£^Tt-5nACh 
Rte> SKt^SfillCliaLfciaft^o-fei/y^ (Freedmank. (1995) Biol. Psy 
ch. 38:22-33;Rollins£> (1995) Schizophr. Res. 15: 183; Stevens b (1995) Ps 
ychopharmacol. 119:163-170) , tiUfoftgl (Donnelly-Roberts b (1996) Brain 
Res719:36-44;Akaike£> (1994) Brain Res. 644: 181-187 ;MartinS> (1994) Drug 
Dev. Res. 31: 135-141 ;Quikb (1994) Brain Res. 655:161-167) , *3J:tW& 
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^e<£J&gi3±TW&£E (Chanb. (1993) Neurosci. 56:441-451 ;Pughb. 
(1994) J. Neurosci. 14: 889-896; Freeman (1977) Nature 269:218-222; 

Broideib. (1995) Neurosci. 67:83-94) iCgBS LTV>6 pjt£tt#fc6 0 

ftT^ffl^frT*^ (Garcia-Guzman^ (1995) Eur. J. Neurosci. 7:647-655) 
, ^x/;WN^f yf7^^ (Caenorhabditis elegans) t'fl 

niJWa i^-f^v h tomtit K<D*mz±cz>9iim&ft#&& 

(Treinink (1995) Neuron 14:871-877) 0 ^ Ml a 7©^ 

y >25lt>*b h Utf-^O^&X* ( r c - a 7V251Tj ) ££iHLfcTO-2lB#rt 
CO^-T 5 /H*tt*Jltffc9 , a 7 nAChRflfjgfc y f«ffi©ffl$fi 

^if^H^lO-C*)§ (Bertrand<b (1995) Sem. Neurosci. 7:75-90) 

o 

~V a 7»£®([c-a7WT])nAChR£Jfc'<-C, c-a7V251T (a7-4ttffi£ 

LTl^fc. ^fc, c-a7V251T nAChRte, ii^tt a 7 *5 <fctW&0^£SnA 
ChRK:tett5nAChR7 h-CfcS^t Kn-0-^y M^^y 



( TDH^Ej ) CTlt, Ztl»b1tfri>7*=-X YT?hZ>fr<D±5\Z.fc®l,it{ 
Galzik (1992) Nature 359: 500-505 jBertandb (1993) Proc. NatL Acad. Sci 
. USA 90: 6971-6975) 0 5LS:*lT*>i-STII-2««©fl|5t«:* 

^^V^^^L5S^V^5^Stft^^ i ^^fc(Bertrand?^(1995) ^ litjjS ; Bertr 
and P>( 1992) Proc. Natl. Acad. Sci. USA 89: 1261-1265;Galzi (1995) Neurop 
harmacol. 34: 563-582) 0 

~9h ] )a7 nAChRttWlfUBa 7 nAChRt Xa¥ti£MSl Utl***^ fi*& 
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PJ ) 14, -7HJa7 nAChRI;:*S^Ttt#ftldflV^#7=^* \-X'&Z>1>K 
tha7 nfiQM\Ci$^X\t#1l;\ZGW£T=t=-X h-CfeS(Peng6(1994)Mol. Ph 
armacol. 45:546-554). ZiXbOffiMfrhb t><0©, =7H)a7 nAChRIC*3lt 

Jfcttfc*BfcTU-2XS/l*fc:fctt5'fe©) (4, |BI*©j||31*tt*iJ:tWtft43a* 



4*fc£&fc ha l-ff=>-=.v McB3i"5. rro£H#i4, TM-2fil«ErtOT5y» 
g»©ft**&BKBILT=7 h'J a7V25lT3Eft#tS©U"CV5„ U»»Lfc**6> 

Ufcd5oT, 100^JS^figl-*3V>-C, /<!) V274*S«lft$Hfc3Eftt ha 7 
*-£ti«-f2>„ 



Vi^-RNA, ttnu* fc 14-fc ©»rtf fc£tf«* * -r-Mftte&t. It 14 h 7 7 
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hoi^nmwm^n^xM, its^ttism, mmm*±. nwiwtusx 



Sill, si? y p< ?~1f)i£Kj£t:fflV , >T th 7V274T AChR£&££DNA&»3 

H12A~2CI4, V274T^8>£S£^fr1-£ t h a 7 cDNACD? ? U^f- KEJO (E 
?!J##1) Sr^1". hU-*=V?i|^^i4* : * : -e*$tlT*3 , 9. fME*MfcEcoRV*5 
±tttpnlfcttT*#tt£*VO*5. *fc, BEcDNA*»e>W*WUfct ha7V274Tf- 
7«y )>KJlfftt>*|ftr3/ftBH <E5«#*2) t9**VO*S. V274T&£ 

@3-Cll 77!!*^^ (Xenopus) 0PMM&l*j-C385L£i'lfc t ha7V2 
74T nAChR *5J:t/t ha 7If£SnAChR (6ft*E*) K*5ttSAC 

h (SJg) , (-)--=• ?y (%m , CTS-21 (±[6]#=fl) *> J: 0^1-089 (TIP) 

H4I4, AChtCtSfStt-fb^iOtt h a7V274TJ&g0?»$ji 
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££x t: Ya7W[ AChR<&»^iJt&LTB*1"£o 

B5tt, nAChRTy^n* McS#+6t h a7V274TOJE«F£EI^U H*. M 
(10M) , MLAtt^^y*^^^ (lOnM) , DHflEtt^fc K 

gffi (bathing solution) T*fc 9, *Jx*20»MiBffl Ltz Q frT a>40-7=*-* b 

MBBjssa^ #t ho7V274Tjpsjneiat?aa^$ixfcfc«), TWSrSfcfcSRfc 

T7 9 XV (Xenopus laevis) rt"C«aLfcfc ha7V274TO 
, 10/xM AChlc^5JC«o««»mEOHff«rH^UT*5 9, Bt. %PKt. C 
a 2+ *#ttr flUSffOfSttf t 5 to tC 1 OmM Ba 2 * it 5 ft^Bar thSSE ( 
90mM NaCl, ImM KC1, 0. 66mM NaN0 3 , lOmM BaCl 2 , 2. 4mM NaHC0 3 , 2. 5mMtVWfc* 
h y ^*5£tfl0mM Na-HEPES^y7r- fl^pH7. 55)rt^»J££ftfcffi 
^£^L(Briggsb (1995) Neuropharmacol . 34:583-590Sr#fl8StlfcV>) , H^l 
Jgtt, Galzib (1992) Nature 359 : 500-505 <D Z i&UrfZ it \£T h o fc'V 
££#1-* fOR2j&ifc(82.5nM NaCl, 2. 5mM KC1, 2. 5mM CaCl 2 , ImM MgCl 2 , 0. 5M 
ThotV, 5mM Na-HEPES/^y^r— , *^ 



P H7. 4)rt"C«3fe**tfclS»t«i". 

it h a7V274T-Cby>-^^^^ b StbfcHEK-293^ n — V^-fSftftttjS^ 

ft««rfflv>5. *(D±5*ttWW:. XK*K:+»KRW*ft"CV^ # Witt* Sa 
mbrook, Fritsch &; Maniatis, Molecular Cloning:A Laboratory Manual, %2 
JK (1989) ;DNA Cloning, Vols. I *5it5lI(D.N. Glover»1985) ;Perbal, B. , A 
Practical Guide to Molecular Cloning(1984) ; the series, Methods In Enzymo 
logy(S. Colowick*5£W!. Kaplan?®, Academic Press, Inc. ) transcription a 
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nd Translation (Hames kHl984) ; Gene Transfer Vectors For Mammalian Cells( 
J. H. MillerfbH (1987) Cold Spring Harbor Laboratory, Cold Spring Harbor 
, N.Y.);Scopes, Protein Purification:Principles and Practiced 2 US, Spr 
inger-Verlag) jioitFPCRrA Practical Approach (McPherson^H 



(1991) IRL Press) fc#l»StufcV\ 

TAChRj aawi, itgfiUfclrtf/^y^ ( ^aou ) (og«*S:it* 

TnAChRj ft5f§te, -3fy)17tf;V3!)yS*(*Srl!* 



-fSo a^COf*^^^ htKgtDnAChR^ ISSfllS, ^^-n^joiO^^nAS 

a, ranis* r«tnfi> tm&ms&%z) frh®&i$tiz>t>vx 

rnAChR^y^^tyhj nAChROJ&SfciS^T, ffiOR^fi^ftt 

ja^^/^Rtt^***-*-*. SSnAChRJS, 4o©aoBijia*^ 

hd»5>463E*# (2otto k lofifl li^^y k lo 

k ^ LT lol^nAChROff^lCiSCT v*fcfl£ f"^^^ h 
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o ^ffiC0^r5> 8<@0^oL-u^aif^^y h (a2-o9) *5«ktf3fi(0-» 
-nyjt^asyh (02-/34) #¥«3*l"Cl>£ 0 V>< o^©^a-n VnAC 

Xenopus) W»*Mart*3itf h9 MbfcfUEffl 



**!J=f-r-ttj nAChR«rJRj*'raRr*tt**)So nAChR^«2X b tttOffl© 

Xtt*fc-«tttt»ll»t:«!*i-6« **W"CfflV^6l: hlf *S! a 7 nAChRtt, Dou 
cette-Stammib(1993)DrugDev. Res. 30: 252-256(1 fEft£jh/O*5 0 MM r a 7Xn 
nnOj OftHfi, lffefflEWfc»UTnnnffilCffi«-r*T§yKX*r5/ltO-e 
JMfe£*lfca 7*^«y h^m*-r^)o Lfc^ot, h U a7V251T nAChR 

a 7nAChR£rEBfc1~£o 
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0>«lR&«flu fRli^y =-WWb, T-fefvWL. y ^KfcftiTSr^tf. 



iO f /*ft.l4S£fls:WJSS$ (stearic bulk) &m&fZ>&». Gly/Ala 
, Val/Ile/Leu, Asp/Glu, Lys/Arg, Asn/Gln, Thr/Ser*3 it/Phe/Trp/TyrSr-tfe 
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3'*«60«RffJi:=i K^ti-J:5S»6ix5o =«- KEJOfctt, mRNA, cDNA jo <t 



W«)#A*JJ:tf/*fcttttEMrto l Ek±<D**utt KOg&Ji J; "HUM'S 

tt, 3*#fc±<*Pfe;h/t^So Sambrookfe, ; DNA 

Cloning, Vols. I jo<tt/II, wM ; Nucleic Acid Hybridization, ffflftSr#HR 
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#Ai-5::i:***U *©*Afcfll*5*Sr*\ #Ai-5*9^^u^K<0 



/fry 3* * KSfctttf V KfcBB LX^R~rZ>m&(D f^ffi (Sixfc 
<£t>95fi*%, ftfc#*u<tt^ft<4:t>98fia[%A^ HUBSixfcaK V * * u 
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t ha7«*nAChRW:, «^^HitUfcte^nA(MIC#LrS(HLfc»tt33J: 
t5^2B^lwft3S5»tt^M*S:^i-o Witf. hy a7V251T3eS#0>»&fc 
mWtC. tha7V274Tte, t MU4Ia 7 nAChR&g £ it^T, = P ^fHW4T 

hO««^*fLTjKJtE*i-a o bha7V274T^ > R^SIilt^T 

«!2«tii5^3y Vf^«ttS*fl:T^^ h («;ttf, n a Vi3 ± VACh) ^ 

t ha7V274TIi, v>fc Kn-^-^y hn^^y (DH j3 E) ^£9, il < firttffc 
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££»£SftJ*HS*ttK*45 (U5^i:tKialzib. (1992)) D -^-ny 



iB^^-V'tt^&lft^^-Vtt^tjrt-S (Nature 359:500-505) D £fc, <KX# 
^7^(1 B85Ei-5 = 17 M a7L247T^«3E**o»tt{k«fri:H:^Sfc, t 
h a7V274TO&;fr&T=f— * (Bertrandb (1992) Unconventionalphar 

macology of a neuronal nicotinic receptor mutated in the channel domain 
. Proc. Natl. Acad. Sci. (U.S.A.) 89:1261-1265) 0 t Fa7ggMSff 

$$l^ft#Sjttt£^-f-t7 hy*5«fctffc KOW*(Oo 7»£®nAChR (Galzib 
(1992), iiJi!:fc«fcU ? Briggs<b (1995) Neuropharmacol . 34:583-590) 
, h y a7V251T nAChRflrtfRj^MSEtt&^$^V> (Galzib. (1992)) 0 t 
h a7V274T nAChRtt. ~!7 hy a7V251T nAChRi fit** 9, 
iC0mVJW±T*SS-r^> (06) o 

t h«**o 7nAChR^«y hSra-K-TSDNAtt, yyA*fcttcDNA (^ 

t\ fc hSEftfta 7nAChRf-^^y hSr«5,$^:5^«)l^ &*V % 



ttRNAOW»Ofc»©IH!tLr, ttDNASrttffl+Srfc^-etS (Sambrookk, 
9fa^>DNASrW5^*Olo^ffitt % Doucette-Stammb(1993), SMSKIEfJ 

PCRj ) *3it5*«Kft^5>f ^-EW*flBV^T«i|iL**BUT, t h£g#a 
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4i5(0ft<ae>ii'CV^5atlf«:ffiv^TSEcDNASraEttS*, 184*5^^1/* 

»feS^5>f^ ^y^^ u^K-fi 



t*"C§8 (Zolerb (1983) Meth. Enzymol. 100:468) 0 :/7>f ^H*fttt, 

>fi?-i/ 3 Vftjffctt-*-. *Oi5ftPCR*tt, #H4*fF#4, 965, 188^ 

% ^4,800, 159*, ^4,683,202*. »4, 683, 195* (*tl6>0±#Sr#IRK± 9 

SUifc£Lt\ a*ftlM9^^7y-^6>»feaiDNA«r»S^fc35S"C*5. DNA 
7^7!)Ht Grunstein<b(1975)Proc. 



Natl. Acad. Sci. USA 73:3961£e«0>#«fc£ <fc 9 T^n — ^ t T^T'S 5 Q 

t> 5 lo<Z>BiJfe£ LT, t hRNAd»6ffl»-i"5RT-PCR (i£fc^#y * 7— 
«£j£) T^P-fia^ o7V274T*ft^*»Srf:*Snrffi-efc5 5c 
, «fli«j)SiS!te^jfe^J:!J, mmt\^x<o\i hRNA GRll.Sg) *»6-#«cDNAfc 
^*i-So 0V^T-KcDNASr20^-fe^^^h^43V^*BL, PCR*5±tf 2*ftf> 
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y^ (v) <Dftt>*)\chi'*~> (T) 0=2 K^4fctttt©Bffl«>3CftSr»l*i"* 
i5l-RW-ra («BWfcflll*J:tfBll t#m*Hfcv^ o o7V274TO^fi 

C0 2 0<DPCRR^<OS%Sr-^i-i-So :iA fc h«*fi*>ba7V274T«:»5 

^ricd-y^^Urf-f-Ktt, WfctfWarner (1984) DNA3:401KE«W> y 



Zoller (1982) Nucleic Acids Res. lO:6487fcEtt<0ffiffi4*SW£*& 

7^^ttrgffltt, DNA^y ^7— tf"en*«DNA^ifti-^ 0 R7r-^ 
U »!)O50%tt7c^E?iJSr«-r5 o KfiW ^y **"F KjEL 
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*j§§M (E. coli) DKA*y/5-<l (^/!» 
8^ ftf*^^ ^ l/tf K= 'J V» (dNTP) <Dft&TX*®.%LX, tt#**CD 



KS\ ilfrte, Clewellb (1972) J. Bacteriol. 110:667Kl*5^"C«»£*l 
T v ^ 5 ETF<0 ^07^3 -/v*S(@tc i 6 S *#J-^*p<o*ffilc« v MMBH- 

ia!3Mt5c E50*^tt, £< &<b*XT 1^5 Sanger <b (1977) Proc. Natl. 
Acad. Sci. USA 74:54630i/T r ^"^rv / ?fe (S btCMessingb (1981) Nucleic Aci 
d Res. 9:309fc12*fc£ft-C^a) KJ: 0, *fcttMaxami b (1980) Meth. Enzymo 
1. 65:499lC«#*ilTV^6*i6fcJ:9fftt5wt36S-ej5 0 GCtc»tf««"e«F 
^Ba&fettS^^KflEHSOiBnd compression) Ofi3Bte, Barrb (1986) 

Biotechniques 4 : 428iC*5V *T*^ £ 5 JftlCffiV^fT V ?T J */ > * 
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*-Hu »>f***fr?\ yj-Vti Vv>WM~Zb* n i # Wefc 

tut. ph* ^ -«^b, *affli^aR* 

5 0 0Sx.li, JB«ttS±Ofca>-cra\ *fl§® (Escherichia coli) tfjKKlCffiffl 
KpBR322, fcJ:tm^*lf^^^*-*<**i-5^l«:l3l«I^*i-5« 



Change (1977) Nature 198:1056) „ M)/h77^n^ (Goeddel e> (1 
980) Nucleic Acid Res 8:4057lC^T$&£ £HTV^£) , tXfl fi^Pl^P 
ftitfNae^y 2Ky— AIRKHMfc (Shimatake<b (1981) Nature 292:1 
28) . fc&WltrpjSilMac UV5:7n*-#— ©E#Jfc**1"S'^f ^9 3> KTa 
c^n^—^— (DeBoer^ (1983) Proc Natl. Acad. Sci. USA292:128) 

3f2Jw±t), (Bacillus) ttSSfii/a-K^ (Pseudomo 

nas) «ft^©ftOJK«tt***r*ffl1-Srfc*pr«-C*>«. 

T • h y * (Pichiapastoris) , ^>>^/P ^ir* • tl/lf^x (Saccharomy 
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ces cerevisiae) • /UX^/l/Sf y i/X (S. carlsbergensis) ifi 



-^««Fi"^o WSft-gHt^^^-tt, (Broach^ (1983) Meth. 

Ellzymol. 101:307) , CEN3t ARSltOJB^-fr, £ fcte«K£*tlll£^5 fctf><0 

;tif, Hessb (1968) J. Adv. Enzyme Reg. 7:149, Holland^ (1978) Biochemi 
stry 17: 4900*5 <fctfHitzeman (1980) J. Biol. Chem. 255: 2073 

tKn^t-f (GAPDH) ^P^^-4ftli7^3-ATt Kn^t- (ADH 



erican Type Culture Collection^ £<0*ftltBld>&A^iE*C*>5o rftfefc 
tt, HeLaSfilS, t M&JEIf (HEK) ?-*>f ~-X^A**-|P* (CHO) ft 

jjs. jljje^a**-* (bhk) miattif^*ii**K ^h^tcpsssnsfctf) 
, ^j^f^r^^/w^o (sv4o) , ? ?*£]JK!M a-* (rsv) , rfy) 

-T/W* (ADV) , ijri/^trn— eijr^^ (BPV) N t>f M#pM^ (CMV 
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CO — Gopalakrishnanb (1995) Stable expression and 

pharmacological properties of the human a 7 nicotinicacetylchol 
ine receptor. Eur. J. Pharmacol. -Mol. Parmacol. 290: 237-246 [d IE® £ ft 

te©*fc*fc&fcT?*>9* f^^lS^flS (Briggsb (1995) Neuropharmacol. 34 
:583-590t-E^cO^ffi^fflV^) % gAfflUg (Summers*? £tfSmith, Texas Agri 
cultural Experiment Station Bulletin No. 1555(1987) KlEilO^ifeSrfflV^ 

^-W^:ae^^Bm^Sl^SJi-5^^/^^7 P ^^-^-^ffiV^5 (O'Reillyb (1 
992), Baculovirus Expression Vectors: A. Laboratory Manual, IRL/Oxford 
University Press) 0 



/>V^-^y^L,fc0. «±»B!S^<fc5sKy^^ u^K<oaS»ii«.^J:9 * 
Six, a»o|llS#lcJ:0«lt3e*Jx5. 
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KgSfrf-^aLxy h*r*Bi-5rfc#-e#* (flittf, Winzorb (1995) Quan 
titative Characterization of Ligand Binding, Wiley-Liss, Inc., NY£r#S8 

yy^s ****/l'P-**n-*' Y?y74—, tt7ktt«S^ffl^o^h^5 
, l/^fy^nvF^77>f-iW^*$l:J:^ £gnAChR#y^ 



t LT> flt&ffifl^P^b^:^*- (HPLC) trfflV^S d i«S"C* *. 

dfc fleets. Hftfc* dft5>(0#8rCB\ H*l*fcttlS«-frtilft4r'ffiv^5 0 #J 
*tf, H*-<^K^«!«lfKHU-Ctt, J. M. Stewrt*5itKJ. D. Young, So 
lid Phase Peptide Synthesis, 9i2fR t Pierce Chemical Co., Rockford, IL(1 
984)tt&tflCG. Barany&itfa.B. Merrifield, The Peptides: Analysis, Synth 
esis, Biology, E. Grosses £U\I. MeienhoferU, Vol. 2, Academic Press, Ne 
w York, (1980), pp. 3-254£, SftftftiSffi'&jSfcBH LTtt, M. Bodansky, Pr 
inciples of Peptide Synthesis, Springer-Verlag, Berlin (1984) ftbtMCE 
. Grosses cfct^J. MelenhoferU, The Peptides :Analysis, Synthesis, Biology 

, KM, Vol. iSr#BB$ixfcv\ 

lO(Ojfl U*3RlC*5l*Ttt» BfS^aESfc ha7nAChR^y 



h«:*^3-K-rai»tt*fctt*ixJcS*i-5RNASr, 77'J*^#x;v 
(Xenopus laevis) |p«MB4!fOlM^onM£A^J: 9J«S*Srfc* 
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-C#5o wO^&Srffl^T, RDNA*fcttttiDRNAlJl3-KSnSt: ba 7nAChR* 
-/zl-*, h«S»<0«ffit«TOt*5t)lc:»fl5i-Sr k&T*%Z (Dascal (1987 
) CRC Crit. Rev. Biochem. 22 : 317-387 *:#J«**l,fcH . Hi" S 

•£60 »a*ftfc*»t h a 7nAChR0)«fgtt* ^JfertflffiE^ (intracellular 
voltage recording) % 2ttWUEB£& ^7^4^1*©tS 

^a^wsw ^ J: 19 SlPtftfirtrsttt^ 4 s. nAChRic^w^^-r 



St ha 7nAChR*5^*'KO^y> f 2740ttlllCT5 
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y»«*S:#i-<5^*k ha 7=afyttrt^3yyg«# (nAChR) #y 
wa^fes. Lfc#oT, nwt^ftft, «i**asft*» 

SriBjEi-Sffi*. *fctt*ixdS3y vfHBittr^^h 

3£t££#5 (Adams (1989) Degenerative Disease of the Nervous System, P 
rinciples of Neurology, McGraw-Hill, NY, pp. 921-967) 0 Ztlb<DH&<0 



&mmW&*G+&*>'**Kft<0%1&&&&* JUAV-aiU^f^ (C. elega 
ns) !C*5rtSffilStt#a*ttK:HiiL-CV^ (Canessab (1993) Nature, 361:4 
67-470;Callessa<b (1994) Nature, 367: 463-467 ;Lingueglia<b (1993) FEBS L 
ett318:95-99;:fc<fctWoilley<b (1994) Proc. Natl. Acad. Sci. USA 91:247-25 
1) o deg-3#^s<#K t PW k t>*9>Z> WV't^^r^^a^ (gain-of- 
function) j g&SJltt* /h$4HftO=3L-nyo2Btt«ttS:§|*ifir.-r ( 
Treininb(1995), MM) . n ©«««»©W*ttr JlbOHWfcJt LT\ 
-a ^T-tr^/v^ J ft*»*tt=a-n >^ffl05E«r«< "T 

if^T^^ (sensory gating) , feffi*ffiOBfc«i3±tW»B» 

m& (oseoarthritis) fcHSLfc***) ft if©l»»©*iH-*ffl4{b^**^ 
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tSa 7nAChR©iStt{l:tt, #flffi&S1*H4 »ISS»©*^, Donnelly- 

Roberts t> (1996) In bitro neuroprotectiveproperties of the novel c 
holinergic Channel activator (ChCA) , ABT-418. Brain Res. 719:36-44& 

V^raatSreWi-S^b-efcS (Bertrandfc <fclKhangeux (1995) 



Nicotinic receptor:An allosteric protein specialized for intercellular c 
ommunication. Sem Neurosci. 7:75-90) 0 Lftu&SoT, t: h ^nAChRlr:/^.- 

-SLfcV^MC*T-2«f3C{b"**So SfeK* Btlfl 7nAChR1r:/^~>;/ MC 

ft:*, *SanLft:aiB«:#-r5fc^fflStL*t?*)5 5o 5*J»**5«tW8!!ffi 
<D2Eik<D9tt:* t h«7V274T nAChRlCg! LTEI 3 l£^i~ 0 
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f-^^yUiffiWrSft^Offi^^riXAOfeft, I?4ia 7nAChRi:i:}o^T 
tttt«*r5»fcffc1-5**HU Sfto7nAChR tba7V274T) KUrt* 



V X > K *5 J: a 7 nAChR{dio S * <D$hjl& ± $}f£ it 

ISSL EflU ^3c> ttf, (*Mt**5itfflf#»8* 
) 4if©tt©^3f Viffll^>ft 9 t tlTl4 1) KOIS:, £Sa7nACh 



*WR-rZ>tz$>{^ gaUfcXAa h$rftffli-^r fc*"C*S. a 

7nAChR^^^^/ ^©SttfMS^IBIS«■ltt■C*>5^:V^5liE»rt:, a 7nAChR-^^ 

l^Mtta77y^^ HcJ:9ia*Six8tv^5*D*^6»6*t* («*. 
tf % Donnelly-Roberts^, «f»*#flB$^fcV^ . *©*#=XAH:5F8i«&S, 
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mmk\Z£ZCa 2 +m^&<Dmmz£Z)%ga 7nAChRC:J: 9^£ftSCa 2 *fttA 

, a 7^gfri;:^Lfcd^ (c 

. elegans) XWL&Z tl^><D k&Z b < ^(OUWt*^ U 5 %Xhh 0 



AChR^y^f-KO^P >-274<0<£giCT ^IMMttSaat Fa 7nAChR 
) (^.ttJBI^priBftLacSwithchX) rt"CftSW8S3*S - b&XZ 6 C 

7nAChR^^^^ vmm*. mo(omMz^^m^ti^x\ti&u^xm 
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IMItt^lt t*i/^«BJBJEt«lL5 5^fcK:i5BIJEi-« 
J: 9**^ Six* w t tt, a 7 nAChR^ -as&^S: J&tf 56-<!:i-<i:9fii 

KJ;5«e»*Jx5) tKl^n-^ftKnyt-f (LDH) M*0>mKK 



AChR J: 9 * t < fiftl- 5 SB* m UT , * V *tt»£S!nAChR t Jfc^T SftnAChR 
o*«a«S:*lx*sitJDS-e:Sfi6*^§Bb-C, «EH*«^ia«o*fe-x?^^ y 

!*•*-*• ^n-^o#3>c^u*^K**r4, DNA*3 J;tf/*fcW:RNA*3 £U</* 
tM-«rtW:HJt^<>Uix4v\ fcSi^tt, fiyiJ»«fofc»(c^^^RNA*fe 
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, «E<oii«o^y^^K^a#*ffiv^*-t'*rt^-e#*. ^UnACh 

ft if) -C««U >f yifhn*fcttin situftft**Ty-fe>f4ifr«ffl1-aw 

5t>co-e^ftv\ 



IfkTtf/wayy ( TAChj ) , 3 7yt- tfiASL ( 

TdTCj ) , V^f^'i v^&itffiSM # ^ 7 ^ >UMEC] ) tt, Sigma Chemical 
Company(St. Louis, Missouri, U. S. A. ) ^bAfUo JWfc***^* Kn-/3 

-mij^n^^ ( TDHBEJ ) *5 ^VgM fyV !> * ( FMLAJ ) 

, Research Biochemicals International (Natick, Massachusetts, U.S.A.) 

<bA^Lfc 0 hVX-O (3-7 ^ / ^ ff ^xf/Ux^T/V^ ^ y f - h 
; Finquel) i2 s Argent Chemical Laboratories (Fisheries Chemical Division 

, Redmond, Washington, U.S.A.) frbA^LtZo 
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t h a 7 g£gjcDNAOflM 

Elliott?? (1993) Soc. Neurosci. Abstr. l9:W?%lg£tlX\t*&7Z£1i t h 
S/^hrt^y^K (MRCSPGGVWLALAASLLHVALQGEF (EW##3) ) ^r^tpi: 5. Do 
ucette-Stamm<b(1993), flfi^ 



# KSr^fifcLfc : 5' -GGGGGCAGCACTCGAGCCCATGAGGTGTAGCCCCGGAGGAGTGTGGC 

TGGCACTGGCAGCATC T CTCCTGCACGTGTCCCTGCAAGGCGAGTTCCAGAGGAAGCTTTACAAGGAGGGG 
-3' (E?"J#*4) o r<03j*y^^U**-Ktt, XhoimUPS^P^ M?!ly^*) 
*5j:t/ATGBB*&= (**> ftfetffctWC«<283 KVOt ho 7nAChR^>^ 
«y hcDNAga?iJSr^i-So *Kf** ^r>^t/v^fht3-KU 

o XhoI*5ttfHindIIlSMttt, iUP«I5(^U^K^B»Ur*5 9, Z<Dtz#>* 

Hindlll-CtBitL, oi^T\ ^6XhoI*5 itfflindIII"Cifift* *bfc t ha7f^ 
= y hcDNA^W-fapBluescript^^-rt^alfetfco -*U-£9, x^fit 
h a 7nAChR^:/^-;y h£=*~ K^S*ffcftcDNA&^fc, *0>«rfcfccDNA<0E 
flltt, *J?**i'*/—9^>%'*sy\ZtyiM\,1t* KcDNASrXhoIfeiOTotIT* 
pBluescript^feSO 5 ffi U ft5' ^ttJSBSr^ ^/ *#y * 9 



-if-CSfe, BstXIT^^-ttt'&S^ BstXITigftU pRcCMV^*- (In 
vitrogen) ©BstXIlBffirt Wt*SLfc 0 3£9l^ 9—ft<T>4 VU— h ^Eftf*. 
a 7nAChRU-y^~y hcDM^*»^S^»^5»^^®JlS^Wi-i 9* 

77y#y^ff^MXenopus laevis)gFgmiart-g<Pa 7 nAChR<P38^3 «fc 

TyyUytX^ (Xenopus laevis) 9PS*fflfi&£>lBSL g^#RNA*fcf*DNA 
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«»"t»lrii*H:flrtELttV^ fca#H»tIt ha 7nAChRI^§8brgEi-l2«$ 
iX-C^5*ffi(Brlggse>(1995), BfliS) t-S&ofc. JP«HBIIStt* 100g/miy -7 

5/^Sr^#"f 5ii^tf>Barth^f& (90mM NaCl, ImM KC1, 0.66mMNaN0 3 , 0.74m 
M CaCl 2 , 0.82mM MgCl 2 , 2.4mM NaHC0 3 , 2. 5mMtVHf h U AtWOnM 

Na N-(2-fc Kn*i/^^)tr^?^V-N , -(2-3i#^/l/*y») ( THEPESj 
) /<777" ftJftpH7.55) 17-18^(^*1^ LfCo jSStt, lOmM BaCl 2 £^ 
WLCaCl 2 ^J:U ; MgCl 2 *r^<5fe:^Barth^t. -60raV<D{R#«tt^»J£ Lfco L 
A* 6, i><oa><oflirei2 (06) , «4S«aE-«EH«*»l«-f 5fc» 



ttaWJ^bS-fr, h y a 7nAChR*ffl£1-5fc»l;:Galzie>(l992) f 

fflJ|T^^e>nTV^5^^iit^-r^fc^i-> OR2*5«ktfThntf>' (82. 5mM Na 
CI, 2.5mMKCl, 2. 5mMCaCl 2 , ImM MgCl 2 , 5mM Na-HEPES (pH7. 4) *5 <fc tfO. 5M«®£ 

0-400m^lrtlCgaS$tifc^y>^/7 P ^- T^y ^-*-£SrfflVvt\ 7=*- 

9 ^£12^ L fc. T * h £ #t^T * b y*s*/-ffr*T-f 

t ha7V274TO*S3m, fc h a 7WTOft» t 9 , Jt»+fc#*fciilPi- 



gam 

b h a7V274T cDNA<P8l8i! 
3SS-<^^-rt-C3E*a7V274TS:±j*$*Sfcft^, Kla 7nAChR*^3- 
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3') F*9K, Sv^o»rjt-ett7*l7-K^7>f^- (Y-5') rtlcfc&J^fco ft 
3»PCRS»^EcolW^J:rHpnI»J|fiSfl[S:^Wi-Si 5fc, ^hb^2oO»^ 

gvrfr^S'IBrfrtt* 7 pC 7" 7 5* -GTTTGGGTCCTGGTCTTACG-3' ( 
E?"J#^5) ttt^S*S:»«F-r5 y ^-^rta^?^^-5' -GCAGCATGAAGGTG 
GTAAGAGAG-3' (R?«#^6) t Lt«Ht fi^#<03' Wrfrtt. N* 



Krt*:/5-f 5 ' -ctctcttaccaccttcatgct 
gc-3' (ia^j#-^7) ^ y^<— 7^^7^f*7- 5' -gtactgcagcacgatcaccg-s' (IB 

^J#^8) i:£rffifflLT£ja£-£fco PCRO&#ti\ 100ng<£>KAa 7DNA> 2XPfu 
Ay77^ 100ng<O^7 P ^^^—^<tU t 0.625UOPfu^ (Stratagene, La J 
olla, CA) i9 45tOtfcofco SJStt> Perkin-Elmer9600<f\ 95^^24©?^ 
, 60t:-C22&RI, oV^72t:^78g?MO20f->f ^^"CtfJaofeo 
^2PCRXS (B) -Ctt:, R^6B^7>f^-S:ttfflUr, r*te>0 2O(DWf^Sr 

JfcXg (0 -Ctt, IS (B) ©***KpnI*5j:tfBcoRVClllftU, ^SUHt 
x TJe>KpnI*3j:tfficoRVt??IMkSilfc»*a!t ha 7cDNArt^a^UfCo ft^cDN 
AWv^m^-^yi/y^lt SH©**S**©#ft**U *fc* i^PCR 

Ej2A-2Cte, t ha7V274T cm&ft* Jlft©* * KE?IJ (E^JS^D 

ft^i". t ha7V274T£*frG>TSv'Waai (IH£0#^2) fc* H2A~2CiC^$ 
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W1B©i:i3 9T7!)*y^^^ (Xenopus laevis) W«»ISrttt:ttALfc^ 
JS«l-C««LfcDNA*»b«aUfct ha7V274T nAChRif:/^-* h&ttfflLT 

U l0IIAChfc»i-SlSarlcJi-Ur]E»{kLfc o (H3) ti:, jESMbfc« 

(AChT*«n=4-10, (-)-^af GTS-21T^in=3-5. ABT-089"Cttn 

=2-5) <D¥i%±s.e.m. H 3 a 7 »*ffit^*5^SGTS-21 

ftitfABT^lC^+S/hSftlStftrlftV^TBE^— * (Shigmaploty 7 ht*7 
, Jandel Scientific, San Rafael, California, U.S.A.) fcfctttftfct^a 
£^1% t ha 7»feSlnAChRIC*5V^T, ACh^lM-)--*^^ ^timiS 

6±2o » m xms± io i* m^ec 50 ^, & jt u< -tn-eno. 94±o. 09*5 ±1*1. 2±o. 2 

©t/HR»*r*L"CV^fc. GTS-2l:feJ:tMBT-089tt\ j64f#ai-f?TWft'Ct4 
^EC 50 1iSr^Ti-5$|5^r=r^^ h-Cfcofco ^ ha7V274T nAChR^*3lt*a**5 



t ha7V274T nAChRt^*5V^"Ctt, kCh#£Xt(-)-~* s ?>\Z2tfjftjj'Vh*) , 
JpJll. 02 ±0. 04 m M£> J: I/O. 94 ± 0. 12 ji MOEC 50 fi, *5 i iHriX-CTtl. 8±0. 2*5 X 
m.3±0.2Ob/^»Sr#tT^fc o $ blC^Ll^ illi*, GTS-21tt, t ha7 
»4SnAChR^i3tta-t<oav^^r=f^^ h»*fctt±<*MR«Jfc* t ha7V2 
74T nAaiMC&^X\±ft±T*~XhT*1b*). 4. 3±0. 3 m M<DEC 50 <I n feWl.S 
±0.1<Ot LT^fco *fc* ABT-089H, t h aV274T nAChRlC&l^T 
* iOft^o^ft"?*?), 28±3/iM<£>EC 50 tt, IW. 3 ±0.4(Dfc 
LTVVfca^ -tJUi, 40±l%<oatB4r*-t-5lB^r=f^^ h-C*>ofc 0 fc hnACh 
Rt^-y h"eorjXfeOj»*ri, ~? h a7V251TK::i3l , >Tf*=!7 h!) a 7 
»^MnAChRtJt^TAChO180«OJtJn36 s B*b*l,5r t (Galzi b (1992), «TS 
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%mm3 

g^gjt: ha7WT nAChR^lttSbfct: h a 7V274T<Pgtt{fcj3 J:tf»gatt 
ACh£>EC 50 Sft (-ttl-PiXlMMiSi^OOMM) K*f1"5fc ha7V274Tio<fctffc 

t h a7V274T^ttlO»B!, t h a7WT(Ctt2. 5fJ>H3Sffl bfc 0 t h a7WTCO h W- 
t »t? 9 Wifi<Ofil$n©7/V ^ttOf y ^ (tics) tt. T=*~*h3 

t ha7V274TCOjS«^, k h a7WT£>JS4£ t Jfc^TiK Sttffc^tlMS Lfco 
in*Hc, S«Lfc^!7 h9nAChRtt, AChlCjC^LT, <t 9 3< L 
(Galzib(1992), MM) . 

fc ha7V274T nAChRt^ fejt ST hgtefcB-fSnAChRT KPg 

jffi 

4 if <E>nAChRT =T b ft, T^^hi 



ItM^fci^l:, n!7 h y a 7TM-2 nAChR3E*ft{C*3tt 5l64f*rf5Hftft 
1"4^i:j&SWWUT^a (Bertrand?) (1992), AMI) 0 rixtt, 

*$<fctf (b) »*SnAChRT^^^=^ lt>K fiEJK.JRf^ttffiSr^^k'TS w 
iia^fflt^rt^ttl^ (Bertrand<b(1992), SMS) e 

fc ha7V274T nAChR{C*5V>Tfi, DH/3E (10/zM) fcSfc, T=^=-^ h«rtlRjf 
ttajS^SrSttfkbfc (B5Sr#,WS;h,fcW • L*»U*3»6, 10 M M DHbE^AC 
hffi«<D66%fc<0^#$^lS«*«jeLfc*Bia*-17 hV a7V251T nAChR (Bertr 
and<b(1993)) fcttH49 % rft < , 10/iM ACh^*fi-SJ£«<02. 
8%~6.9%©$BHT?feofc (*1) o ^-tV^/VKy-f ^M2rt<0 2O<7>S*S^ 

(Proc. Natl. Acad. Sci (U.S.A.) 90:6971-6975) . 
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£ b\C b ha7V274m*5V^-Ctt, -*U*, nAChRT V* h#HKft«F 
A (lOnM) *5£tf#a«tt 



^> AChfc*ti-5**rtlRl t«***©0. 9%-12. 4%<D«6ffl<0iI«<D/J>S 

MEC, 10/iM) , j^^y^^^f-y (MLA, lOnM) , Kn-g-x y ^n^T v> 
> (DH0E, 10 mM) *3iW»*« (OT^ fc*H-5J&*#JfctfcS 

% t^H/- ^fcHi-*l0iiA33J:t;2»IB*r*"f. 
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nAChR 


( ft H) 


IOjuM ACh 


mm * (%) § 


\fi\l ACh 


10 M M ACh 


a 7V274T 


DH j3 E (10) 


4 + 1 (4)* 


69±5 (4) T 


52±6 (4) T 




d-TC (1) 


-2+1 (4) 


99±i (4) 1 


97±3 (3) r 




MLA (0.01) 


-4±2 (7)* 


i m ■+■ i (4 } * 






MEC (10) 


-1.9±0.2 (4) T 




W-t? (A) 1 




ATROP (2) 


0. 1±0. 1 (4) 


OQ4.7 (Cl* 


1 J — u 






1 n _ ii a/^u 


200 /z M ACh H 
SH-5il^(» 


10mM ACh \Z 


q 7WT 


DH/3E (10) 


-0.2 ±0.1 (5) 


41±10 (4)* 


23±2 (4) f 




d-TC (1) 


-0. 1±0. 1 (5) 


28±2 (4) f 


25±3 (4)* 




MLA (0.01) 


-0.2 ±0.4 (3) 


100±0. 5 (4) 


99±0.4 (4) f 




MEC (10) 


-0.3 ±0.2 (3) 


82±1 (3) t 


85±3 (3)' 




ATROP (2) 


0.2±0. 5 (3) 


4±3 (3) 


12+3 (3)' 



B&lf : DH j3 E (i^ fc Kn- 0 -=c ]) X ; d-TC (d-7#^7!)» ; MLA ( 

; MEC (;* # ^7 V) ; ATROP (T h o tT» 0 

* p< : o.o5 (o^at-rato) *f >Y<Dm9&t&£) 

t p<;0.005 (01::**+ 6 t<D) {*^=l-?1/ b<DW)®l t&fe) 

§ ACh\c»tz>&&<Diamm (%) 



£fc> d-^^^^y^ (1/xM) ft, T=f=^ h«rtft£«*£SieL*a>ofc 
/h£4*ift*«* (ACh(^i-5ft^rtfR]#mm^3-5%) *Sflbfc( 

4fi*2«Ofc ha7V274TjP«*IBll&JC*5V^T)o tt^ft »it (EB« 

) «»©5S36ft*fcW:S*WW! PnAChRtO^-v v*/HIBr^<t 5 fc^-CfcSBrfiB 
tt3ft5*>5 0 ^CO^{*T<^t ha7WT nAChRfcjSl^TttU DH0E (10//M) , MLA ( 

10m M) x ^^^7;> (10m m) &3:xfd- s y##y 9 > (lpM) m^fttu * 
*ftrtift#Xtt^#«ai£« : 4r^<Sjetft36»o*: (*l) 0 -^ayvttr 
y^^ht^SThubV (2mm) r±*a-ett, nAttRKfcv^TisiA/iffls 
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haV274T nA(Mfcj5fr 37=*^* hSttlcB8^3nAChR7y* bPfEffi 
(W&ffc***, t ha7V274T nAChR&^tft h a 7WT0H3MC:|3lt5nAC 

, 2«ao»«OACh«:ffifflUfcp lOli, EC 50 fif+5S<7>tO (a7V274T*(tl/xM 



;l/ftifiOt(D (a7V274T"CmOMM, & £tf a7WrCi*10mM) Xholto * 1 
*-*&*1- 0 DH/3E (10m M) > d-7^7!)> UmM) % MLA (lOnM) feiW 
# ^ 7 ^ > (10 mM) tt, j^*^nAChRtCii5V>"C7V^^^ bir LTf^fflU^o 
^« if 33 9, a 71Rft7>'^^ h^*>aMUtt«flc5**-e*>9, fcha7V2 
74T*5it/t ho7WTSrl0nMO»S-Ca»rLfco JWHW^wiUl, ^ # ^ 7 S ^ ( 
10/xM) % DHjSE (10/iM) *3 ttfd-^aR^ 9 » ^(lpM) fcha7WT«fc 
9 fcfc ha7V274T*a*Ufci5-T?*>5o ThnbV (2/zM) l M MAChiC^ 
h a7V274T<BJfcgS:28%&SLfcj&S, 200//M ACh£*H- 5 t ha7WTOj£ 

/»4iAoACht iosttftStiartiSttA^* u vss^^-rsausanoe) (19 

82) J. Physiol. (London) 328: 143-170 ; Davidson fe (1991) FEBS Lett. 284:252 
-256;}3j;tfl)ascalb (1980) Life Sci. 27:1423-1428). L4>Uk#fe, ^ftte 
, fc ha7V274T^»"T57 fVO^fflSrfaWTS - il:45>m5tf*)8 
o nAChR7 hX-$>Z**$7$ls (10m M) ft. 7hnt°> 

IC J; 9 B**ilfch-a7V274TWfl:!Wia© 5««f 3 {0t£*5V> 



DH/3E (10//M) ft, ^H^EC^CWSffftBSF-r 5 ± 9 SS< , * ba7V274T*5 
Jltffc h a7WT^33V>T**AChj£ff*lfl*Lfc (* 1 *#JH<*JlXfcl*) 0 
j***?^ (10m M) I*. t ha7V274T nAChR 1:1*5^ Til* EC 50 AChJ£^ <fc 9 39 
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<**AChJfc«SrK£Lfcas, t ha7WT nAChR^jo^Tte, -t5 - C»4<, 

LfctfoT* fc h£fta7V251T nAChRte, 7=*=* h©flHt{fcfc*hf6*«>« 

11. SHH^17 by o7V251T nAChRiSfilLTV^S. L^L^^t). 

frit, DH0E (IOmM) ri\ =17 h!> a7V25mc*Jlt666%OT=f^^ 

Jt^T, t h a 7V274Trt ft L*«ttftLft**ofcAfci8V^TB:» * 

fc, d-y*^?5 -V V y a7L247T nAChRfc:fettS*£4JStf fc**"C* 

h-a7V274T{C^^^Trt^#m^^^^tt^bt^^ofc^J^^V^r^^^orV^5 



(Galzib(1992), gr& ; Bertr and fe (1993) , . Lfc^oT, a 7nAChR$ 

= 17 hy a7V274T^BB-r*^«#Sr#il:i-5i:. *<D«SlWffl^-T?*>5o 

fc h a7V274Tg«cte 

IOjuM ACh^afrf 5 fc ba7V274Ta*nAChROJSff<0«iK*f«EOBI«B:, Brig 
gsb (1995) Neuropharmacol. 34:583-5902li|EttOttffi«EHST, #F#»ia 
(CjoV>T»J^Lfc 0 Itlft «T<7)2o^TttT4of:: (a) Ca 2 *0t#ttC 
r««©-*}Stt{t*rttif 5fc&l:iBa 2 +£^^£&£Barth^ (90mMNaCl, 1 
mM KC1, 0.66mM NaC0 3 , lOmM BaCl 2 , 2. 5mMfcT/Hf VSfc-*" h y £ A jo itflOmM Na 
-HEPES, pH7.55) (Briggs b (1995) , jftHlCiEgO 4 iSitf 
(b) Galzib (1992) Nature 359 : 500-505^*$^-Cfl£b<2= !7 1> 5 aX*#© 
^^ttfflSttrv^5t(O*iiK1-afc»^WS{Lfc0R2»» (82. 5mM NaCl, 2. 
5mM KC1, 2.5mMCaCl 2 , ImM MgCl 2 , 0. 5 m M7 b n t'Vjo <£ tK5mM Na-HEPES/^ v 7 
PH7.4) * 0 3 0<D9Pttttn« ^fc©*ftT£*5^-Ct>, fttf>*flBfl&Siffi 
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h a 7»£S!nAChR (Briggs b (1995), ffj^) *S±lJte!7 h V a 7 S^SnAChR ( 
Galzi<b(1992), AtjJi) -7 b 9 aTO51TSEftf*Wu 

*tf> ± 5 ft*«tt«r» $ 4 (Galzi b (1992) , 0 

Hffifl|7 

E^JSr^Ly^x^'Vy (geneticin) »tt^^*afi&*^il^fc*^* 
^>TVViBttae^*^#i"5*«tt*a^^^-pRc/CMV (Invitrogen, San 
Diego, CA) SrffllvC* t ha7»4i (WT) *5«ttfo7V274T^3EftnAChRS: 
fc hl&JfcSfflJfi*HEK-293rtfc ^7x^ Mf: 0 ttcDNAtt, Gopalakrishna 
ne> (1995) Eur. J. Pharmacal. (Mol. Pharm. ) 290: 237-2461:: E*£> U #7 * 

(gibco) h7^7x^ h-ra 0 :o7/D-^ffl^t, 



:fcJ:tta 2+ «AJS«*^"t (GopalakrishnanMl995), #J}f ; Delbono^ (1996 
) J. Pharmacol. Exp. Ther. (HUM*)) • */c, El 7 [C^l^ffix*-* ^> * 

ASr^LT*BJfi«*ttiwft5t%ifcftai/-3iUi!f^ (C. elegans) deg-3 
(u662) Og*«J^««(c:»-rStliatt*«»-ra (Treinin*5£«;halfie ( 
1995) Amutated acetylcholine receptor subunit causes neuronal degenerati 
on in C. elegans. Neuron 14:871-877) . t b a 7V251T^nAChRCDi£^te, If 
£fi©fc£A9i«Ktt"C*>6# (04) , ~7 HJ ci7V251T«*nAChRtra«lC, 
^^><iSv^a 2+ Si§tt^LTV^ > *S#*Offittft*, fc£##TTi2, 
i§*J4Ca 2 ^A^?lt®r U Llt&oXmmt&ffKo Sfefc. a7V274T£3 
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910-lOOffiN ««ttfc»fflttT?fcofcfc», fc ha7V274T«»nAChRj^ ISL 



LfctfoT, t ho7V274T*5j:t;i83g«*nAChR«4, T=fe* hZ># 

tt#S>6. 

5i--t-*^»t-R**^Srffl^T, t ha 7»£S*fctt3»tt«rh7:'*:7 



(DlottLacSwitch* (Stratagene) t?fe 9 , wilted 
ae^*a*»JW^5fc*ic:9^ h~*:t^n^cD^t£ffl^5 0 LacSwitch* 

^^^^ h£ft5£. r<DSU*. »»*IIPTG©#ftT, 4^8«?B£lrt©3K*<i:BI 

SJHfcttLacJ^Uy^- (p3'SS) fcitfR^Slac-^ W-*- 
(pOPRSVI-CAT) Srffl^So ffi±ttKSRfi* p3'SSrt^>r^o^ 
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/££*x5 0 Lfcfe. tt*#JlPTGS:JD^5Ctlcj:9a t 7'?-^ 

3.^5/ hSr*a$-fr5o IPTGco#ff£TTi^ pOPRSVT-CAT-^* ftO*'* w 

- * - Ksrr -5 Lac y y u y * x/< ^k<£>£hhcj; ^ e^^puh $ ^ a 0 ipt 



5*^<OS«{-iO, >f Vlfhn^OjaiS^jK^*3WS^«ft*a 7nACh 

293jWJfirtl?OttcI»IA©-iStt3Ba,^a, (i) MJ/^:/ 

A— (4%) -CMatrS^HftfiU *^te*sKfe*Sr#BH-5«*«:IMlfi-r 
SC^i^ (ii) *»rtK3ftBStifc*ettir»*5^ H^Tt Kn^-*— 
if (LDH) OW^Sr, jttia«#PO}&StLrifB^i-5rt(-±9 Don 
nelly-Roberts b (1996) Brain Res. 719:36-44) , (iii) £#tt<0jg«£ LT 

9 Little b (1996) Br. J. Dermatol, 134: 199-207 ;DSouzab (1996) 

J. Neurosci. Res. 43:289-298; Malcolm^ (1996) J. Neurochem. 66:2350-2360 
) , (iv) t8^3 iUtg^(MxH Wrobelb 

(1996) J. 

Immunol. Methods 189:243-249), *fclilR»KR^±tt*^:tt»Jiaf%W«ffi 
i6A0te*ft»SrfflV^5ri:^'5rffi-e*5 (tflfctf, Alison** J: tfSarraf (1995) 
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Hum. Exp. Toxicol. 14 : 234-247 ;Didier£> (1996) J.Neurosci. 16:2238-2250) 

Tfift5. t ha7V274T^fr(D5ia^»ia^$tt(C0^^5r fcjW*I8$;tl*l 
k hiw*5Jt5a7V274T2E»frO#«£tt, # y * 7 (PCR 

. a 7£»tt**ffi-*-5fc»iCi£e*ra ( TRT-PCRJ ) &m^ZZbtfi 



**TMtfflr4*Mfl5^9-<^^ (X-5'*5<i:tfY-3') I*, B84><D&5Ii«Oi#«S: 
RltB 5 trfc 5 5 . V274Tff C 3 ^ > h 2 Sr^tf A* § f" 

^Ktr*a-r«*ttri, (a) t«ia7t^ y h©»y^^^f 
^tfcrtto#*t*i:«iks*, (b) m*m#i''7A'+omth#i)x9i'**' 

7t^^ hmRNA<OcDNA«rtfeffl1-S^:«)Ot>5 lO^Sft, (a) iSMte^S: 
fiftoTcDNAfcflk (b) Xg (a) ^»fccDNA«:tf«U (c) Wfc^V^u* 



^yy\)>^L±dm. ^fcllRT-PCR^^^RNA^b^MU/ccDNA^, ;* * 
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X-5'*5J:iW-3') SrttfflUr*(i+*-i^#5« &axg (c) tt, 8'J£^T 
2 4fctt*<D-8W>T S y *E?"JS:*tfo 



^t«r, ^i-5tt^ft(0^^+^^^J:^#T-e««$^> (b) 

tta7r^^hos^ (ii) m#>s<?m<D&i&&®jk-rz>itib 

©rm^t!J l/tfKift(«X.ll Alberts £l>*Morris( 1994), A 

ntisense knockouts: molecular scalpels for the dissection of signal 
transduction. Trends in Pharmacological Sciences 15:250-254£r#fi§ &tifc 
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t^h (Hi) *jttijia*:^oaiias:s-r 



»«I4: LT<0i&* o #JxJf , T >-^ir 9 9 K5" -GGCTACACCTCAT 
GGGCTCG (E0*#9) i#-C* S. Lfc#o"C, r©*!) U 

*RNA* u** K*««-f 5fc»tc, y K£ a - K-T 

s#y * * u*^ mew©? a - K«»ft(e«i-5r fc*-e#«. 

Ko|E^i3J:tfK4*tt»f S J: 5 fc* DNA*y u*? 1 K«rR 



^-f XU nRNA$M*fefc h^Hfta 7*^«;y h#y^f- K^©«R*rBB. 
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5 



JSi-5a7-fe^*5J:0 5 ^^"fe^^^'y =0*^ U-^K [-ttl-CTU 5* - CGAGCCCA 
TGAGGTGTAGCC (Ifi^J#^lO) jSiW - CCAGGCATTCGGAGCTTGCC (E?fl#-^ll) ] 
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( 2 ) SB PI & » 1 O \n « : 
( i ) 82 W © » : 

( A ) £ S : 1591 «K # 
( B ) ffl : « Sfi 
( C ) 

(D) h#Pt*-:*#itt 
(ii) E ?IJ S £g : Genomic DNA 
(xi) E^J : ffi JIJ## 1 : 

CTCGAGCCC ATG AGG TGT AGC CCC GGA GGA GTG TGG CTG GCA CTG GCA 4 8 

GCA TCT CTC CTG CAC GTG TCC CTG CAA GGC GAG TTC CAG AGG AAG CTT 96 

TAC AAG GAG CTG GTC AAG AAC TAC AAT CCC TTG GAG AGG CCC GTG GCC 144 

AAT GAC TCG CAA CCA CTC ACC GTC TAC TTC TCC CTG AGC CTC CTG CAG 192 

ATC ATG GAC GTG GAT GAG AAG AAC CAA GTT TTA ACC ACC AAC ATT TGG 240 

CTG CAA ATG TCT TGG ACA GAT CAC TAT TTA CAG TGG AAT GTG TCA GAA 288 

TAT CCA GGG GTG AAG ACT GTT CGT TTC CCA GAT GGC CAG ATT TGG AAA 3 36 

CCA GAC ATT CTT CTC TAT AAC AGT GCT GAT GAG CGC TTT GAC GCC ACA 384 

TTC CAC ACT AAC GTG TTG GTG AAT TCT TCT GGG CAT TGC CAG TAC CTG 4 32 

CCT CCA GGC ATA TTC AAG AGT TCC TGC TAC ATC GAT GTA CGC TGG TTT 4 80 

CCC TTT GAT GTG CAG CAC TGC AAA CTG AAG TTT GGG TCC TGG TCT TAC 528 

GGA GGC TGG TCC TTG GAT CTG CAG ATG CAG GAG GCA GAT ATC AGT GGC 576 

TAT ATC CCC AAT GGA GAA TGG GAC CTA GTG GGA ATC CCC GGC AAG AGG 624 

AGT GAA AGG TTC TAT GAG TGC TGC AAA GAG CCC TAC CCC GAT GTC ACC 672 

TTC ACA GTG ACC ATG CGC CGC AGG ACA CTC TAC TAT GGC CTC AAC CTG 72 0 

CTG ATC CCC TGT GTG CTC ATC TCC GCC CTC GCC CTG CTG GTG TTC CTG 768 

CTT CCT GCA GAT TCC GGG GAG AAG ATT TCC CTG GGG ATA ACA GTC TTA 816 

CTC TCT CTT ACC ACC TTC ATG CTG CTC GTG GCT GAG ATC ATG CCC GCA 864 

ACA TCC GAT TCG GTA CCA TTG ATA GCC CAG TAC. -TTC GCC AGC ACC ATG 912 

ATC ATC GTG GGC CTC TCG GTG GTG GTG ACG GTG ATC GTG CTG CAG TAC 960 

CAC CAC CAC GAC CCC GAC GGC GGC AAG ATG CCC AAG TGG ACC AGA GTC 10 08 

ATC CTT CTG AAC TGG TGC GCG TGG TTC CTG CGA ATG AAG AGG CCC GGG 1056 

GAG GAC AAG GTG CGC CCG GCC TGC CAG CAC AAG CAG CGG CGC TGC AGC 1104 

CTG GCC AGT GTG GAG ATG AGC GCC GTG GCG CCG CCG CCC GCC AGC AAC 1152 

GGG AAC CTG CTG TAC ATC GGC TTC CGC GGC CTG GAC GGC GTG CAC TGT 12 00 

GTC CCG ACC CCC GAC TCT GGG GTA GTG TGT GGC CGC ATG GCC TGC TCC 1248 

CCC ACG CAC GAT GAG CAC CTC CTG CAC GGC GGG CAA CCC CCC GAG GGG 12 96 

GAC CCG GAC TTG GCC AAG ATC CTG GAG GAG GTC CGC TAC ATT GCC AAC 1344 

CGC TTC CGC TGC CAG GAC GAA AGC GAG GCG GTC TGC AGC GAG TGG AAG 1392 

TTC GCC GCC TGT GTG GTG GAC CGC CTG TGC CTC ATG GCC TTC TCG GTC 1440 

TTC ACC ATC ATC TGC ACC ATC GGC ATC CTG ATG TCG GCT CCC AAC TTC 1488 

GTG GAG GCC GTG TCC AAA GAC TTT GCG TAACCACGCC TGGTTCTGTA 1535 

CATGTGGAAA ACTCACAGAT GGGCAAGCGC TTTGGCTTGG CGAGATTCGG CCGGAA 1591 
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( 2 ) 62 W # * 2 O tt « : 

( i ) sa yy © # {» : 

( A ) & £ : 502 7 ; ; 

( B ) ffi : 7 5 / » 

(D) h#n^-:egl# 

( x i ) £ JIJ : E ?ij # ^ 2 : 



Met Arg Cys Ser Pro Gly Gly Val Trp 
Leu His Val Ser Leu Gin Gly Glu Phe 
Leu Val Lys Asn Tyr Asn Pro Leu Glu 
Gin Pro Leu Thr Val Tyr Phe Ser Leu 
Val Asp Glu Lys Asn Gin Val Leu Thr 
Ser Trp Thr Asp His Tyr Leu Gin Trp 
Val Lys Thr Val Arg Phe Pro Asp Gly 
Leu Leu Tyr Asn Ser Ala Asp Glu Arg 
Asn Val Leu Val Asn Ser Ser Gly His 
He Phe Lys Ser Ser Cys Tyr He Asp 
Val Gin His Cys Lys Leu Lys Phe Gly 
Ser Leu Asp Leu Gin Met Gin Glu Ala 
Asn Gly Glu Trp Asp Leu Val Gly He 
Phe Tyr Glu Cys Cys Lys Glu Pro Tyr 
Thr Met Arg Arg Arg Thr Leu Tyr Tyr 
Cys Val Leu He Ser Ala Leu Ala Leu 
Asp Ser Gly Glu Lys He Ser Leu Gly 
Thr Thr Phe Met Leu Leu Val Ala Glu 
Ser Val Pro Leu He Ala Gin Tyr Phe 
Gly Leu Ser Val Val Val Thr Val He 
Asp Pro Asp Gly Gly Lys Met Pro Lys 
Asn Trp Cys Ala Trp Phe Leu Arg Met 
Val Arg Pro Ala Cys Gin His Lys Gin 
Val Glu Met Ser Ala Val Ala Pro Pro 
Leu Tyr He Gly Phe Arg Gly Leu Asp 
Pro Asp Ser Gly Val Val Cys Gly Arg 
Asp Glu His Leu Leu His Gly Gly Gin 
Leu Ala Lys He Leu Glu Glu Val Arg 
Cys Gin Asp Glu Ser Glu Ala Val Cys 
Cys Val Val Asp Arg Leu Cys Leu Met 
He Cys Thr He Gly He Leu Met Ser 
Val Ser Lys Asp Phe Ala 



Leu Ala Leu Ala Ala Ser Leu 16 

Gin Arg Lys Leu Tyr Lys Glu 32 

Arg Pro Val Ala Asn Asp Ser 48 

Ser Leu Leu Gin He Met Asp 64 

Thr Asn He Trp Leu Gin Met 80 

Asn Val Ser Glu Tyr Pro Gly 96 

Gin He Trp Lys Pro Asp He 112 

Phe Asp Ala Thr Phe His Thr 128 

Cys Gin Tyr Leu Pro Pro Gly 144 

Val Arg Trp Phe Pro Phe Asp 160 

Ser Trp Ser Tyr Gly Gly Trp 176 

Asp He Ser Gly Tyr He Pro 192 

Pro Gly Lys Arg Ser Glu Arg 2 08 

Pro Asp Val Thr Phe Thr Val 224 

Gly Leu Asn Leu Leu He Pro 240 

Leu Val Phe Leu Leu Pro Ala 256 

He Thr Val Leu Leu Ser Leu 2 72 

He Met Pro Ala Thr Ser Asp 288 

Ala Ser Thr Met He He Val 304 

Val Leu Gin Tyr His His His 32 0 

Trp Thr Arg Val lie Leu Leu 33 6 

Lys Arg Pro Gly Glu Asp Lys 352 

Arg Arg Cys Ser Leu Ala Ser 368 

Pro Ala Ser Asn Gly Asn Leu 384 

Gly Val His Cys Val Pro Thr 400 

Met Ala Cys Ser Pro Thr His 416 

Pro Pro Glu Gly Asp Pro Asp 43 2 

Tyr He Ala Asn Arg Phe Arg 448 

Ser Glu Trp Lys Phe Ala Ala 464 

Ala Phe Ser Val Phe Thr He 48 0 

Ala Pro Asn Phe Val Glu Ala • 496 

502 
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( 2 ) gfi n § # 3 <D ft $8 : 
( i ) gi!?>J<D#fgt : 

(A) £ £ : 25 7 ? 7 K 

( B ) $:7^K 

(D) htfo-^-rttfttf 
( i i ) GNOIIS : 
( x i ) E JIJ : id ?ij # ■£ 3 : 

Met Arg Cys Ser Pro Gly Gly Val Trp Leu Ala Leu Ala Ala Ser Leu 
Leu His Val Ser Leu Gin Gly Glu Phe 

( 2 ) 82 f IJ # 4 CD ffif $S : 
(i) 

( A ) ftj : 118 i£X*t 
( B ) S : ft m 
( C ) m<0 & : -*« 
(D) h^tivJ- : ii« 
( x i ) E ?IJ : £ ?IJ # 4 : 

GGGGGCAGCA CTCGAGCCCA TGAGGTGTAG CCCCGGAGGA GTGTGGCTGG CACTGGCAGC 
ATCTCTCCTG CACGTGTCCC TGCAAGGCGA GTTCCAGAGG AAGCTTTACA AGGAGGGG 
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( 2 ) £ m # * 5 ff> iff ft : 
( i ) 12 3»J O ft I* : 

( A ) K £ : 20 Jfc &*t 
( B ) £ : ft 
( C ) 

(D) h^n^-:il^^ 

( x i ) £ J9J : £ H # # 5 : 
GTTTGGGTCC TGGTCTTACG 

( 2 ) £ m # * 6 © m m •. 

( i ) £ m © ft & : 

c a ) & $ : 23 mmn 

( B ) ffi : &ft 

( C ) & ©& : -** 

(D) h#o5?-:i£«tt 

( x i ) £ : £ m % ^ 6 : 

GCAGCATGAA GGTGGTAAGA GAG 
( 2 ) £ J*J # * 7 <Z> ffi ft : 



( i ) s m <r> ft m : 

( A ) ft £ : 23 Jfi 2S*f 
( B ) 5« : ® m 
( c ) m^SS: : -*« 
(D) hdfa^-:jtf(^ 
( xi) B2 ?U : E?lJ#-^ 7 : 

CTCTCTTACC ACCTTCATGC TGC 

( 2 ) £ # * 8 © If ffi : 
( i ) E«0»» : 

( A ) ft 5 : 20 J£g# 

( b ) as : m m 

( C ) gj : -#* 

(D) Ntfn^—Siitt 

( x i ) ga m : E W # ^ 8 : 

GTACTGCAGC ACGATCACCG 

( 2 ) 12 # * 9 <0 if ft : 
( i ) ffi?iJtf>#SS[ : 



( A ) ft £ : 20 &mtt 

{ b ) : m m 

( C ) SSCt : -*® 
( D ) htfn 
( x i ) E : 2E 01 # #■ 9 : 

GGCTACACCT CATGGGCTCG 

( 2 ) £ ?IJ # *r 1 0 0 ft m : 
( i ) G W <D » « : 

( A ) ft $ : 20 ££# 

( b ) m : mm 

( C ) & : -*« 

(D) htfn 

( x i ) e yij : e m # * l 0 : 

CGAGCCCATG AGGTGTAGCC 

( 2 ) E ?U # * 1 1 <D If ft : 
( i ) E <0 « ift : 

( A ) ft $ : 20 i&mM 



( B ) m : #» 

( c ) mom : - * * 

(D) h#ni>-:j*0lfc 

( x i ) mm : wim* Or U : 

CCAGGCATTC GGAGCTTGCC 



[El] 




LU 

D 

O 

LL 



-55- 



[02] 



cn in in 

CD CN m ^ 
r-i 



<s o 



in in 



*r H r-f 



ro 
in H 



VjO CO 







i4 


o 


< 


5 












U 




o 




G 


ro 




o 

S 


> 


n < 


n 




rj 






rn 








O 


s 




u 








O 


r n 


iV 

K 


H 
















































O > 




&3 








<£ 




H 




O 


C 




f- 




o 


u 


u 


CJ 


0* 


o 






u 




o 


© 




u 








o 


r, 




o 












s 












»— I 






B 


F 


















O CO 




CO 


r i 


2. 








■ 






H 








r . r | 










O 


H 










r*> 

w 




% 








a 


o 

6 


> 








O 






e 




& 




% 












u 


-3 




W 


B 


B 




I 












a 


H 


CO 






8 


U 




l 






H 




















a 


< 


















C3 









u 

U 

a ^ 

H 

a 

u • 
u 

H 
H 

ss 

a > 

O H 
U 

u 

r 

U CO 

a 

U Q 

3 



O 2 

r 

^ > 

6 



CD W 

r 

O > 

r 



o 




r 


c 


E: 


U 
£-« 






r 


g 


O > 
H 


r 


- U Q 
O 


C5 O 


8 


r 






o o 
o 

H 




u 

H 




u q: 

o 

u 




S2 


o a 


a 


o w 

<: 

o 


C3 O 

CD 

CD 


u 


rfj ^ 


u 


§° 

o 


H co 

U 

H 


H 




o a. 

f: 




H CO 
U 

H 


U 

o 

H 


< 

U 


o 
u 


E-« CO 

< 




U 

u 

H 






s 


o 


H 
O 
< 




r 


r 




1 


H 




Eh 

u 


a 


u 
H 
H 


H CO 
U 


o > 
H 

U 




r 


§ 




o o 


r 




.8 


u 


< Or 

O 

u 


r 


a 


5 

U 






go. 
u 


I:- 





a 



co 



CO 



a. 



r 

H CO 
O 

U CO 

a 

H 

O 
O 

H 
H 

a ^ 

H 
U 



u u 
o 

H 

u rc 

d 

u a 

6 

8 



H CO 

s 



O 

o 

a o 
u 

c 2: 

u a 
< 

a 

^ a 

a to 
u 

g 

CP 

o 

C3 



CN 
« 

§ 

H 



-56- 



m2] 



in in 
h o 



a a 

o 

o 

u 
o 

U M 

& 
o 

o > 
b 

o £ 

o 

w 

8 

< ID 

a 

8 

s 

r 



u 



8 



IS 

CP w 



u a 



u u 
o 

r 

H 

f- CO 



M 


rH 








r- 


CTi 


.in 


in 






r-t 




o\ 


m 






in 


O 




CA 


iH 






in 


o 


to 


in 


CO 


o 


o 


in 




<A 










LT> 




OJ 


r- 






CM 


CD 


rs 


CD 




cr> 


r> 


CA 


m 


cn 


m 


o 




o 


m 


h m 






























i—i 




r— t 






Eh 


O 




O 




< 




g 


<< 


O 




u 


>-< 


U 


> 


a 




u 


CO 


























r - 

\r* 




u 












B 




ES 








u 
















o 










> 






u 




u 


> 


u 


ft 


O 


H 




O 




EC 


a 


ft 


u 


u 


U CO 














o 




o 












o 








cs 








H 




O 




u 




< 








< 




u 




H 






O 


a 






> 


6 




o 


E 


u 




* s 




a 


Eh 


o 


Pi 


u 










8 
















H 




















B 




a 




< 




a 








U 








a 




8 




O 


ft 


U 


o 


o 






M 


u 


H 


u 


< 




> 


o 


3: 










U ft 


o 




i 








u 








a 




1 








u 




u 




d 












u 




u 












s 




u 






>< 


a 






o 




DO 


u 


Cl, 


a 


M 












a 


O ft 


8 




H 




O 












& 




i 








i 




u 








U 




o 




C3 
























u 



r 

S3 

r 

8 

u a; 

8 
B 

o > 

B 

o 



8^ 

H 

O 

o 

U 
H 

u 

o > 
o 

H U 

o 



u 



H 

U 

U 
H 

r 



< 
o 

o o 
o 

u CO ^ 

u 

G ft 

u 



u 
o 

a > 
o 

r 

UN 
< 



u 

E 

u 



CO 



H 

8^ 

< 

H 

< ft 

8 

^ > 

glco 

g 

<: t- 



o > 

H 
O 

C3 H 
U 

o > 

6 

CD > 

a 

O 

O CO 

u 

U iJ 

H 

U 

U O 

a 
o 

a m 

S2 



U ft 

u 
u 

& 

a a 

u 

o 

a ft 

u 

u 

o a 

5 

< 

r 



8 

H 
U 

U 
H 

O 

u u 
o 

8 



H 
U 

S2 



u 



a u 

a < 

u 

o 

a ft 

8 

u 
u 

8> 

o 



a a 



u 



a 

8 < 

O 

o 
<; 

H to 



-57- 



[B2] 



o\ CO 
H 



r 

o 
CD 

CJ CD 

CD 

CD 

S° 

o 

o ^ 

B 

CJ O 

cd 
cd 

8 

CJ 

a cd 

cd 

cd 

a iA 

& 

r 



cd ^ 

U 2 

8° 

CD 



c\ CO 

cm m 
H 



CJ CO 
U 



O 
CD 
P 

O 

u 
a 

CD 

& 

a 

8 

a 

8 
B 

CD 



erf 



cd 



CJ 



CO 



CD CD 

CD 

CD 

& 

CD 

o a* 

cj 

o 



a s 



CD ^ 



a. 









<N 


C\ CD 




CO 






VO 






m 












j 

rH 












o 




u 


> 




o 




H 






P 


a 




CD 




H 












CD 


a 


? 


CD 


CO 


U 55 


S 


CD 




a 








H 








3 


CJ 


















o 




y a, . 


6 












CD 








cj 


u 


CJ 


CO 


a 




H < 


e 


CD 




o 




CJ 


CD 


< 




a 




CD 












O 


U 


u 


CD 




CD CO 


























cd 












U 


> 


a 




CD S 


u 


H 










«* 


CD 




cj 






CJ 
CJ 


CD 


< 


CJ 




CD J 




U 




o 






«« 


CD 








o 




CD 


&3 


CD 




a w 








H 






<J 


g 




u 






CD 


U 


CO 


u 








CD 




CD 












u 




o 






CJ 


a 


a 














<« 


CD 




CD 






CD 


U 


Q 


CD 


> 


















g 




O 






< 




a 


8 


> 




u to 






H 






CJ 


g 




CD 






H 




cj 




CJ 




U > 






P 






H 












CD 


cj 




a 


< 




U < 


CD 




u 




s 


U 


u 




CD 






CD 


u 




o 






CD W 


H 




u 








H 




CD 






a 


U 


OS 


a 




CJ 


CD > 


CD 




H 






H 


U 




E- 






CD 



CD 

8 

U 

u 

CD 

u 

H 
H 
< 

S 
8 

CD 

g 

h 
u 

CD 
CD 
H 



CJ 

W 

CD 
H 

In 



-58- 



[123] 




[ u#>b- ], logM 



FIGURE 3 



-59- 




-60- 



[05] 




-61- 



[0 6] 




-62- 




-[ 125 I]a.?>5tfDh*<», nM 
T 1 1 1 

2 4 6 8 

[ 125 I]a-7 f >iJPh^-», nM 



FIGURE 7 



-63- 



INTERNATIONAL SEARCH REPORT 



Inter. <*nol Application No 

PCT/US 97/23405 



B. PiELDS SEARCHED 


Mjronvjm aocumentattoo searched (daesiticaion systom iolcwed byctossflcatK>n synbois) 






IPC 6 C07K 






Documentation searched other than mhrrunoommortoion to ihe extent that euch documents arc mciii 


dod in the fie 


da esarcned 



A. CLASSIFICATION OP SUBJECT MATTER 

IPC 6 C12N15/12 C12N15/11 
G01N33/566 



C12N15/85 C07K14/47 C12P21/08 



Accoxhnq to >m»rTva«iona' Patent Claseilicatior.ttPC) or to boin national dagafictrlion end IPC 



Elect ionic data cats cons** ea czitnq me internatioiEl search .name oi data base and. where practical, search terms used) 



C DOCUMENTS CGHSIDEPED TO BE RELEVANT 



Category * Chaten ol document. *fhh ridicaiiofv where appropriate, ol the relevant passages 



Relevant to claim No. 



WO 94 20617 A (THE SALK INSTITUTE 
BIOTECHNOLOGY/INDUSTRIAL ASSOCIATES, INC, ) 
15 September 1994 

see page 4, line 26 - page 7, line 17 
see page 14, line 7 - page 15, line 2 
see page 17, line A - page 19, line 2 
see page 29, line 24 - page 30, line 27 
see page 32, line 19 - page 33, line 3 
see Sequence Listing: SEQ ID NO: 7 AND 8 
see claims 1,6-9,29,43 

-/~ 



14-16 
1-13 



m 



Further documents are isted in Ihe coniiiaatlon of box C. 



ID 



Patent lamfiy members are isted in enaex. 



* Special categories of etad document* ; 

"A' document defining the general state of ft* art which a not 

considered to be of parbcaiar relevaaes 
"E* earfiar document but published on or after the htamationel 

ling dale 

V document which may throw doubts on prior ly dakn(s) or 
whkrh is died to establish the publication dated another 
crtotton or other apecieJ reason (ea apoafed) 

*CV document referring to an oral disclosure, uca, exhibition c 
other means 

"P* jocument pubichaci prior to the rtomaiicnaJ til oat© b jt 
later than the phonty date dmmad 



T" later document pubfoned after the international 6lng date 
or priority rate and not m cantlict with tne epplcalon put 
cited to understand me pnncipte or theory underlying ine 
invention 

X* Cocumsrrt ol particular retevance; the claimed invention 
cannot be considered novel or cannot be conadsied to 

invoke en invantiwa ct»p when Ihe ctoojaienl is taken alona 

T docuraenj o» Darttaitarrwe/anre; Ihe clatmec invention 

cannot he considered to -nvok/s an inventive st»p »t»n the 
oocumerrt is combined with one or mote other such docu- 
ments, such combination being obvious toe peaon sKiDed 
in the ait. 

document member ol the eeme patent la.-rity 



Date ol the actual completion of thetnternational ccardn 

7 September 1998 



Date of maSngol the internatioral 

23/09/1998 



Name ant) marling address ot Mo ISA 

European Patent Office. P.B. 5B18 Paterrttaan 2 
NL • 2260 HV Rirsvrqk 
Tel. 4+31*701 34O2040, Tx 31 651 epo n*. 
Fax: (+31 -701 340-3016 



Authorized officer 



Donath, C 



Fonr FCT/1SA/21C 



at**) guy isa?) 



-64- 



INTERNATIONAL SEARCH REPORT 



Inter, .ontd Apptosttoa No 

PCT/US 97/23405 



C.(Cuntj»u«;iPD DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation ot document, with ^dicaban.wftett appropriate, ol Ihe relevant pasaasss 



Rola/art to clarm No. 



PENG, X. ET AL.; "Human alpha 7 
acetylcholine receptor: Cloning of the 



14-16 



line 



in 



S4 



alpha 7 subunit from the SH-SY5Y cell 
and determination of pharmacological 
properties of native receptors and 
functional alpha 7 horaomers expressed 
Xenopus oocytes" 
MOLECULAR PHARMACOLOGY, 
vol . 45, no. 3, March 1994, 
pages 546-554, XP0G2076578 
see 'Materials and Methods* 
see page 549, right-hand column, paragraph 

1 - page 552, left-hand column, paragraph 
2; figures 2,3 

ELLIOTT, K.J. ETAL.: "Comparative 
structure of human neuronal alpha 2 - 
alpha 7 and B2 - 84 nicotinic 
acetylcholine receptor subunlts and 
functional expression of the alpha 2, 
alpha 3, alpha 4, alpha 7, B2, and 
subunlts" 
JOURNAL OF MOLECULAR NEUROSCIENCE, 
vol. 7, 1996, 

pages Z17-ZZ8, XP002076579 
see the whole document 

TREININ M. AND CHALFIE M.: "A mutated 
acetylcholine receptor subunit causes 
neuronal degeneration in C.elegans" 
NEURON, 

vol. 14, no. 4, April 1995, 
pages 871-B77, XP002076580 
see the whole document 

GALZI, J.-L. AND CHANGEUX , J. -P.: 

"Review: Neurotransmitter Receptors VI; 

Neuronal nicotinic receptors: molecular 

organization and regulations " 

NEUROPHARMACOLOGY, 

vol. 34, no. 6, 1995, 

pages 563-582, XP002076581 

cited in the application 

see page 567, right-hand column, paragraph 

3 - page 569, left-hand column, paragraph 

2 

see page 571, left-hand column, paragraph 

2 - right-hand column, last paragraph; 
figures 4,5 

-/" 



14, IS 



1-13,16 
1-16 



L-16 



FOITTl PCT/ISA/710 p9M<nu«im«IMeoftO V»MJ <JUiy 1982) 



-65- 



INTERNATIONAL SEARCH REPORT ^ ^ AppUeatl<M Ha 

PCT/US 97/23405 


^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Caiegpfy • 


OiAtton oi aocumam, v/*r> irw*cauorvwfi«r« apf>*opnace. at tn« relevant paxcagas F 


etevan: to clarn No. 


Y 


BERTRAND, D. ET AL. : "Mutations at two 

distinct sites within the channel domain 

M2 alter calcium permeability of neuronal 

alpha 7 nicotinic receptor* 

P ROC. NATL. AC AD. SCI. USA, 

vol. 90, August 1993, 

pages 6971-6975, XPD02076582 

cited 1n the application 

see the whole document 


1-16 



Form PCT/1SJU210 [cemtujaaonri macond {J»j* I9S?> 



-66- 



INTERNATIONAL SEARCH REPORT 

tmormeticn on patent family members 



into,. 4cnal Appliostion No 

PCT/US 97/23405 



Patem oocumont 


Publication 




Patent family 


Publication 


cited in search report 


date 




members) 


date 


WO 9420617 A 


15-09-1994 


AU 


694424 6 


23-07-1998 






AU 


6517394 A 


26-09-1994 • 






CA 


2155330 A 


15-09-1994 






EP 


0688361 A 


27-12-1995 






GB 


2286397 A,B 


16-08-1995 






GB 


2308121 A.B 


18-06-1997 






JP 


8507441 T 


13-08-1996 



PoimPCT.tSA-2iO C 



-67- 



(51) Int. CI. 7 



F I 

C 1 2 Q 1/02 
1/68 

G 0 1 N 33/15 
33/50 
33/566 

C 1 2 N 5/00 



C 1 2 N 5/10 
C 1 2 Q 1/02 



A 



1/68 

G 0 1 N 33/15 
33/50 
33/566 



Z 



Z 



A 



T* V ^^*S, -Y y /4 • 60050, ^ 

^^yy-, =3—^ • h • 3404 



t^u^^*s, -fy/-f - 60046, y^ 

5*>vn— * K • 239, 7V< 



T^y^^S, -f!J/-f - 60085, 
1020, TV*— • 109 



7^ 5 y&^&H, P / ^ • 60015, 7*^ 
•f • 705 



7^ y^7^*H, -f y /-f - 60064, 

tr— • * h y— h • 

204 • 3313 



-68- 



